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I. INTRODUCTION 
Liquid cargo half filled in a moving road tank usually experiences slosh in large or small 
amplitude depending on the maneuvers and road surface conditions. Large amplitude sloshing can be 
induced when a vehicle undergoes braking or accelerating, cornering or lane change maneuvers. Liquid 
cargo road containers are often partially filled because the axle loads are subject to regulatory limits but 
the weight densities of the liquid products transported vary from one case to another. For the tanks 
employed in fbel delivery, the partial fill situation may occur on route. 
2. DIRECTION DY NAMlCS OF HEAW VEHICLES 
The instability of road vehicles, in most cases, occurs when the vehicles are performing 
maneuvers, such as braking, cornering, lane-change, and braking-in-turn. Roll instability is known to be 
the most dangerous instability mode that results in relatively large number of rollover related accidents. 
Heavy-duty vehicles generally tend to be unstable when subjected to a lateral acceleration over 0.3g [A]. 
Road vehicles may roll over when the overturning moillent exceeds the maximum restoring moment [2]. 
The overturning moment is yielded by the centrifugal force arising from the directional maneuver, while 
the restoring moment is generated by the lateral transfer of vertical load on tires. For articulated heavy 
vehicles, the roll instability originates from the trailer axles that experience large magnitudes of lateral 
load shift. The roll instability can be evaluated from the point of view of relative instability or absolute 
instability 131. A relative instability does not imply the actual occurrence of a tip- or roll-over, but relates 
to the onset of a probable instability, while an absolute instability refers to the absolute rollover. 
